7  All  i.i  vnl  r.s  I'm'  l.y  .  l-W-d  i  n>;  Ft.vin_^ 

' 11  ''  1  1 1 ' 1  ^  1 ''s^  • 

id  Kiel  W.  ^lasl'.iiter  ^Davj.d  M.  Xob  i.naon/  \lSf  ~ 
nmj  Dan  C./Cnvannugh  — 1  /  - - » 

9/-pl;KVo^^oirGANr7:ArrOHTrAMr“M,M5  ADORFSS . . .  Jt 

D.'pa  rtmen I:  of  Hazardous  Microorganisms 
Division  of;  Commu n i cab l e  Diseases  &  T.  Mmvjlogy 
Walter  Reed  Army  Inst. i Lute  of  Rosea i:<:h 
ii.  &?&!$$  opPIceWitiii^ANO  address 

US  Army  Medical  Research  and  Development  Command 
Fort  Detrick,  Frederick,  Md.  2 1 7 0 1 

mT  MONITORING  AGENCY  NAME  4  ADDRESSf/J  dlfivrvnt  lr.-.-n  Controlling  Oltico) 

V, ’alter  Reed  Army  Institute  of  Research 
!.7n  shine  ton ,  DC  20012 


e  !  i  •  '  ■  ,  i .  i  . i ;  .  <  •( 

'  ,,’l'  '|  I  l.'A  I  !  I  ■  a  u 

&  -t>  ■ 

',""1  '* 11  "■■ii n  .1  .  . 

■  v  ‘>y  m  1  tJii  t  ’ 1  1  *  '7j/;  ;• ; 

^i&ipnon  rip  r«A^)  / 
r— — rrrrrr 

T“1*rnro  .  .iiiKi  ouo,  report  numhoi 


j  i.i  a  i  iif«> 


*f>.  I>  HOG  RAM  ELEMENT,  PROJECT,  TASK 

7  V-oRj^Mrr  NUMBERS 

^Albl  l/foBSfll| 

"Work  Unit  1.13 


1?.  i.CPORT  date 

15  May  30 

13.  "siUMSER  Ol  PAGES 

2  pages _ 

"l5.  SECURITY  CLASS.  (ot  Utli  report) 

UNCLASSIFIED 


15*.  DECLASSI  F|  CATION/ DOWN  GRADING 
SCHEDULE 


17.  DISTRIBUTION  STATEMENT  (o I  the  obstruct  entered  In  block  20,  II  dlllerenl  trom  Report) 


—  — —  —  ^  - - 


18.  SUPPL  CM  ENT  ARY  NOTES 


19.  KEY  WORDS  (Continue  on  reverse  aide  if  necessity  rind  Identity  by  block  number) 

Yersinia  pestis;  fleas;  plague;  feeding  apparatus 


ABSTRACT  CCorrltmie  on  reverie  stdm  It  neoeeeery  end  Identity  by  block  number) 

An  apparatus  incorporating  improved  safety  features  is  described  for  feeding 
fleas  on  3  to  8  day  old  suckling  mice  during  transmission  studies  with 
pathogenic  microorganisms.  The  safety  of  the  entire  experimental  procedure 
is  enhanced  by  the  utilization  of  ice  for  anesthetizing  fleas  when  examining 
or  transferring  fleas  to  and  from  the  apparatus. 
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AN  IMPROVED  APPARATUS  FOR  SAFELY  FEEDING 
FLEAS  (SlPHOVU'l  ERA)  IN  PLAGUE  STUDIES 
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to  escape  liy  climbing  or  jumping  while  the  mouse  hold- 
inn  rhamlter  (section  3)  is  being  connected  or  discon¬ 
nected.  A  stainless  steel  j^ritl  (2.2  cm  in  diameter  with 
0.2.r)-cm  holes)  separates  sections  2  and  3,  and  confines 
the  rodent  to  section  3  (15  cm  long). 

Ideas  aspirated  with  a  standard  WHO  aspirator  are 
anesthetized  with  ice,  and  a  mois'ened  camel  hair  brush 
is  used  to  place  the  desired  number  of  fleas  in  sections 

1  and  2.  The  open  end  of  the  apparatus  is  covered  with 
a  nylon  mesh  screen  to  prevent  the  fleas  Iron;  escaping 
and  is  maintained  in  a  vertical  position  in  a  support  rack 
except  while  the  fleas  are  feeding.  For  feeding,  a  3-  to 
8-day-old  suckling  mouse  is  placed  in  section  3.  The 
open  end  of  section  3  is  covered  with  nylon  mesh  to 
prevent  the  escape  of  fleas.  The  nylon  mesh  is  removed 
from  section  2  and  section  2  is  joined  to  section  3.  The 
entire  apparatus  is  inverted,  allowing  the  fleas  to  fall  into 
section  3.  The  apparatus  is  placed  in  a  horizontal  posi¬ 
tion  while  the  fleas  feed  (Fir.,  2).  When  feeding  is  com¬ 
plete,  the  apparatus  is  placed  upright  with  section  1  and 

2  down  until  all  fleas  have  returned  to  section  2.  'This  is 
easily  determined  by  visual  inspection.  The  clear  acrylic 
composition  facilitates  counting  the  limited  number  of 
fleas  being  tested.  Section  3  is  removed,  and  section  2  is 
covered  with  nylon  mesh.  Fleas  never  leave  section  2 
except  while  feeding  or  when  they  are  anesthetized  and 
removed  for  microscopic  examination.  Carbon  dioxide 
may  lie  used  to  anesthetize  fleas;  however,  a  preferable 
method  includes  emptying  the  fleas  from  sections  I  and 
2  directly  onto  the  wet  surface  of  a  shallow  pan  of  solid 
ice.  The  fleas  are  instantaneously  anesthetized,  can  be 


manipulated  under  a  dissecting  microscope  while  on  the 
surface  of  the  ice,  and  recover  rapidly  when  returned 
tf>  sections  I  and  2,  The  apparatus  provides  a  safe  and 
completely  closed  system  except  during  connection  and 
disconnection  of  sections  2  and  3.  As  a  further  precau¬ 
tion  all  manipulations  arc  performed  anti  fleas  are 
stored  in  a  60  X  60  x  18  cm  high  stainless  steel  pan. 

There  arc  2  problems  inherent  in  the  apparatus,  First, 
accumulation  of  condensation  on  the  inside  of  section 
2  results  in  flea  mortality,  The  condensation  can  be  re¬ 
moved  by  transferring  fleas  to  section  3  as  previously 
described,  disconnecting  sections  2  and  3,  covering  the 
proximal  end  of  section  3  with  nylon  mesh,  and  passing 
a  cotton  gauze  pad  through  section  2.  After  condensa¬ 
tion  is  removeci,  the  fleas  may  be  transferred  back  to 
section  2,  which  is  re-covered  with  nylon  mesh.  Second, 
autoclaving  distorts  and  discolors  acrylic  plastic,  but  the 
simplicity  of  the  design  facilitates  cold  sterilization  with 
any  of  the  usual  germicidal  agents  except  alcohols. 

The  apparatus  provides  a  simple  and  reliable  method 
of  maintaining  and  feeding  adult  fleas  for  Y.  pestis  stud¬ 
ies  and  other  flea-borne  pathogens,  i.e.,  Rickettsia  typhi. 
We  are  grateful  to  Drs  Robert  Traub  and  A.  Farhang- 
Azad,  Department  of  Microbiology,  University  of  Mary¬ 
land  School  of  Medicine,  Baltimore,  Maryland  21201, 
USA,  for  providing  advice  and  live  specimens  of  Xen- 
op.iylla  cheopis r  (Rothschild,  1903)  used  in  testing  the  ap¬ 
paratus. — Michael  W.  Hastriter,  David  M.  Robinson 
and  DanjC.  Cavanaugh,  Division  of  Communicable  Dis¬ 
eases  and  Immunology,  Walter  Reed  Army  Institute  of 
Research,  Washington,  D.C.  20012,  USA. 


Accession  For 

Ills  GRjMI 

DDC  TAB 

Unannounced 

Justification 


By _ 

Distribution/ 


/vniltbiftty  Codes 


Avail  and/or 

Dist. 

spec: 

& 

al 

